
(r)
(z,v)

7a sl+tl- uanalL c,lorl* uc hzun 
"/'IAp- mt-x,,ma aqrl min

d,mLrrs,,oaAJ ,urgacz,"'u 
"l' 

ca*oez lY 
""5

lrou Ao l,J

a/) e t14A, )-o'-

Ftt, L

?,n t("zt ),n-s,'r*-l nll4rl*,*.*r, 4,, rrrfu.o ,,#A
ruaru^Lr"n*1 )yazp,.,



@)

ilr,,v,l/* C/r/t/e. on jk cuot rlJ t/4,fazL is Jorze_ loo"*an
,l +L 'Lr,z,nlal */"\' TAa/",,s, DLn fhA"4".J,rt-
ctL/y'e, uil /o"/ l'L- 1t- f/.A^ alato(fi..')
Na{'a- /,"A -/L s.,rkre- ts a eyl,uJtt 7ni..AJ aL\tL
/'-G-xt's. T/r" arnz ,rler*/"r. k, irl*,vla *")A*r*^
df lL cy/,t^o/cn rz.rrhes,-o,4/ y,* jurr/1oo z_ft.,y\,

z-ffr,y)

T

cll,o>.&.r

fts.b



o)
zLs.-nt /A",A ute can /esr,r,'k 4/* 

"yl''*-b surL,n ly
sonw eya,h''n e*)/.2- htm ilr,y):o. fir e*annpL,
l,tl/* sutkto lt a u,ttt+ e,haa-[z,f eTl,lwlt j/--n ;ltr'
iokil'teJ Ll +L eyu-/".n za+ya-,.= o pA"r,<,
0(nry>=7p+ya-1, oAa-tuz rt +/r<_ n/,n U-r i, yrtr"nLl
by profclqtA. ur-r>,e :J= gh/-+!Cestt^ 

".hr4nL- ^*is , -/A. v"rl*r_ ii t"hr:)'.I/.J q +L 
"72i,A.,,

/-5,r2>-\cosx -o at?r/ r* snA 6fz,y) 
-- y-9rx-3r-s>.

ls;)/ Jlt ao-/alton, & ca,t .Llrr-,nl -)Ar rvJ aut<- th
Et.b as "/- ,h A+zc*.o * 

"y* 
cy/,n /rr sarlaro

6r= [{n,y,z)' A(z)):"3 b2ill ]/* ta os=

Ik:y,z)' z- tr"-,11\ = [(o,y, ha.fl' tt'-'1>altrl.

7,o o/b ,"urJr, /L cz.t/t^4 lt lL sr/- C: Cs0hg ol

C : I k,y, !rny1) | frk, ) = o\ . E"-,r]"'^f/, l/n u,r,a

k .iu<* tl- oro(,,tvr-y V/,a// J I n"rh,,"AJ Ao a /or*,,
D lJ"""A rs ,1"7/tc,y'/7 

"/",lr,S 
Ly )L rw*,tzleo J/xy)-o.

TA. prcLln-., "{ 
tdq#- mo'wtua arJ n,n)na *}/n

cu.tva C czn )/^ L. s/o{.l a Vo/b.s,
fil A maplal. anl nloiaa J 4t- lunlrn 7=!{x-,y)
UL,lr/' ./L osrLaral )/x,y) - o.



(.-r)
Tk nAlL.n)"s lhA /"^Jt o';/l'll,< prc)lnn ,'r
kaaai a "!o fuA,l ct{rf+E/4J o7}wi^}nrz.

Ex. ?t?/r.l,,l/ -/ln m+nua a,J nia,rna ,glL larrh-n

9(x,y)- (y-t)o k'nel,l*. coos/rnnA y-27-e.

S"/ul,;rtt /rf. D= f @,y)e/r2: y-x'-2:o\

[Jo t:isA Ao gtn l '/l* ma.rvu^ an'! n,w*ru 
"ft 

rlL l*rrlu

lt p ->/R. Trir ,j /€/ es/, b.rat4u lis *rslanA a

D; hr enry Vo,n* b,,y)eD 
&-rr:R sa

f fu,y): 1y-zq)2: 2a: !. 7l^,t*-ry 7o,oA,a /)
ts tJ/ & nayuyroo, arJ a m,b,l.nzr-tt.
Th;s cooJru,bn .*-S a.L. t- "/n ,1"<J p,"*)rzJ/y:
Pc-Jl 4/-/- +/* W/ J fr*,y1-- (y-zt)2 t a cyl,,o(u-
lik4 slrala_,e Aa.A h "l/a,tk) Ly 7oieol,n7 A. urr*-
Z-/: a/.\ l/.,u -a-ssn y.= zb, ff. .lo/o-s ]t** lZ-
taarhon ,\ conlanA il% *l c/./r,& /kA /s pqrlJ
la y'=p), 

"k fryl /, lt2-->R i JuA lAa l*,u z-t
on r%e coi&.| ffuz- zf i pk'y lr, )k ^y,i y=xt+?

I
I

i""-
--t----



(5)

Ex, 6hJ +L" flt&y.trut onl n,hina ollL f"-rlnn ,lrz.y)=,
u,n"lu,r l/- corsy'rwrnL t^* f -- t,
SoJulioot ()c pisA t" u4,wr,'*-4*- fu"trlr.o hDctRo:k
u>lro'rr' D- [@.y): 2"" { : ll

Qe u-n pe,nrujr.ia- D a:;ll ll" pl/ f-o[ion
c : fo, erl -+ )p2 6r""rt L7 

"14 
= ( Cn/_ , !;nL) . 2o ",il"r

utorJs, lor ea/, ponA (zy)e D,/"re e>Lh sonz,, /e t",mf
suJ )AaA (r,y) = (G,t-, b9,aA).
G nsir/r-r ]/o g*A;" pr so, drJ ---> lR giw b/ ett)= !ke>).
2't4*;-/,w/y, yoLL na1/t,tk * /L W/. ,A r, * zilu u,na;U

M ", !:0c/p"2-->/E (1^t it" ,67 hAz rnco;LJ

M,! fra.d. -il"n/./w,- 
?N, A, is a Toio* auqa>A,,J

p Aas u l'-,1 zxlrynam, I atl Aolr ^ Ld e**rv2*r7
o,*1 .|A. po,nA (ao,/u) = (Ar+", bS,nt ),
Noo p(t) = l(At+,bs,b{) = gasA1,n/-- -- 

!b;na+.
0bsp,rz,,e,/hA -* * *sne4< ?. Tl/,s,f illa,,rv ils
nuy"naz) MJ4^e, urlu pb)-ft. TAh /ra/f-rrl ,cAzrt
t: T o, -L- I'= f,tlr: ff. Sn;Lr rcax,nin5ln-lr
*o |L cooJrsio, l/.* , "])aors 

ils m,b;nzan t 
"/re- oF -?

plu t-- T o, -)n t: +
Tlru*, l:D-/2 aJlan< iAs ma-ximu,n ai_ +/- pobAs



(6)

(z,y) = (l,rv , gs,r,T) -- (F , bEo ) ;

(r,y) : ( a, 4, bs,n{r) = ( -9,- 9 E^)

S,n;b"ly,l)rp m,hin,'r,, vah- ,\ ,"e-./*.1 ai'

(x.y) - (-€,sF);

(r-y)=(?,lF)

lht"r/rn"./"11, a patw.ttu-thrc 'tnxrry)a', J 4L *ost*uA

6tz,y) 
-D nz3 L*) l" uou;oUy tornu/a', or a:or5o sh'il,

ae nal raA-ltwu'//u nza-os to p*Jro sul d-o;fhn.

for c-xamf l*, s,47* )AaA un o*A lo Tatan']t2,- l]-

atnslm,nA /tnx?/+xb --a, D;/l L)p f,'on Ca-rJen's
cuhia lo67ola, oe cao solve !ar+ lg-obYh---- ___.y ( %) :'E-( * * /v;g 7 .i[* t "' -,tr18 )
-f1
I ne-L C.oo t'rA-/m r' tr l4rl TrLUt Q<.' F L{A lzu)fl) Z</ by \

cG)=(+.:l*(ffi.'Er/@))
cors)ra,n* *^5 +tr- h, yatan"rh,d L

AaJ ,* ,"u J"rr6J 4 l. ,o^Lr 4'r,/' "' k'- '-U'

A, dl ^4. o,L",'e fr-Jbnis,0ro 'aouJ/n'/ k'*

"'t*.; 
<.,te'n ho 41". rtoSr' il 1L 'n'slrlnL '^t''rc'

/o*z^y+zb = o, il'/')""^/, on F'ns) trhn*' ;I' tt l'Jy



(+)

Jisltr|nis/zo.LL f*n rls 7oLruo"r.
T/,- rk'|A.J J L%/,t-r nu,lly/t".rs, ot J 

",2 7tu*et/.
klo, othus an n]luno/,to q/rJ /" 1/z- 7*Lb-n "f
ansha,nzJ o7|'w;z^A'"n. % sl-JJ p ,.r7e,'/.clzJ
ailtrr11.r /Au err11";X nr"llrJ oL 7a,vvp1-",2,A /L ,.rrln,nL

4 ll".r.E rc,lac\lln f/,1/"_, /" s,alL_lr*r,,JL
Cilcrrl- ,k ,t>corzruntJA. o

LrA ltor,y) Lo a sdo,r-,rotQ jr*J.o /kA oo uisl
.1,> ay-lin;ns, a4t/"r Au cot sr*eon* 1fr.2> 

:o.

L'A p = f k'y) t 
fft,p 

.=o\ e/zJ taffat& j/^/. a--(a,,a.)n

D is a yo,'nA oaL *1,'J |L n^/"dJ fwrrla, f, D-/R
hou a p"*n4'J -a*,-ro, or m,h/,ma./D. TA4l h, ,Z?ro
]/^* !r, w,ru, (7"t;Lr! aaLra..") famnorh2.jan c:I+A
ne&r aeD, /lt, I*,/a, pH)= Fkrfi /r"+ +l* J"r,n],ul,
F'(+) =o aA *-*o, pk-re cftn):A, By )L da"n
fhll,

P'(h) -- v9k0)'/G)

so
F'fto) = o

i-i,p)*n )t*"h Vf k0"\)'c'u^) = vt@)'c'(*o):o'

7* c'(4) +o,4)"'n 2"'oltdl/ +/* a'L'*' sJ"/-'t"-/'

h,p/,tz +/"t- 4L 7xJ*./ "( 
y ot- a t, o']/,oy"*j +"



(s)
iL hu"yrtL l,w *o 4lo ronslrwnA aA (zy): (a,,a-\

1e- \ r)
\bsqte, 17pu,'//rtA c(T)cD, Th, *t"ot 4"A //*' nry-

af c is /y,\ in A= [t*,yltffe.y)--o]. T/azr*,e, 
6kt+>) 

:o

fsr c,-t ry *eI, by +/. J4/', /z/",
t 'r I

ft IAbtd ) 
= YXGTD)' c'(+) = o

f"r z,.*oy Aef ,

2" Varrh*)x, V1rca"))'c'(L.) = V6bl'c'(b^) :6, A7nn,

fi c'(h) + o, ]lt ntzzn< lAaA

lr"A ?'9
V9@) L e'G-\

,t)uJti 
vaa> t L'(t">

urh-rv V\'(a> atJ T6o arc v"'/o"s in )K| we muaA ct'J'A

//-A ]/-t, ar. fanllt-l rr'rb5. oD' 5'1"- f^JU *ol*, 6a

t,uzu)y 
"Lgtz*-oA,/k. 

n"oA L. s.te-:tiltt >. :rJiltl

vfa>- 7 v5ra1.

-fhts 
scrlar > is kno-n a^ A%Mnf n*)l"p/'nor Lh sa,r,rnaria

our tsork in )/z- l"lh-'4 lA*n^'

Vjtal 1t oH/.A,d./e c/(L),



(1)

Thn (L*6runy nulh,pl,er5 in Lo varia/h on-/ o*
caos-lra.;nA)t STpose ]/,# fl7: D-+/Q ;s /L rcsl,rieh'.n
ol somt- fu,j,an f ,/P",*/K 

4lL cunslmigt-. $(2,7) = o.
,kh^, D ;s a ,,**) po,,n* ,! FIJ 

"f vpa; ;, un L,!,a,l

Vfta> =)Vfl{a>

?or sonu su.lat )e/(. ,

- A Q, IF,r), b&.r--4)
- c(T)c D
-- lany-nk *t- a W""j*'l LY c'&)

" L,va #*,'<1" " 
oill'''7'u) jo cI4^\

82,+ ,'ll-')*-1,^ lL 9a,'+ -Ll^'A 
"n 

/1:4tJ l'ht llr'1

a-e /Pa l^ a u-r/%Lc' orlL7il l'wlkA'nL'vj' '"A

ai- a. Thu'. Jl ^""l"rt 7r.,p'nJ"ro'br z1> c'(A) aJv

l,vun, /y J.4on ,L. h '



(q
Ey, f,hJ -ll* m*>lm eil ry"- mthimu.rn rra/*: J

Icx.r1 = z - ay su/bi<,/ to #z- aoshwuL ,1ya/.,'.a
z'*/2 = 1.

Solu/too: ob<.w<, 4/^A I it ^ l,azo,r

is Vftz.fl - 0,-a). Lr/- 6tr.y> 
--

lL ans]rwnA <W/,,on is 
6i,y1_o,: (I*, pl) anJ ,u. s"l-

ytra.y) =)(az. a7) 0)

z"+ya.=1 e)

(r,-z) = s(ax.a1) (.b)

TA,a , t:2)x 
".J 

?>Y--2

zyolan /-- 
-pK,

4L cunst\w-"L k*

72* (-az-)Q

azz.7, /L5 V^J,u'rL
z* */o -1. T/r4/?

No", Vl(*,y) =

+L
inlo

rnJl,p/y't4

llL $t,s/. r"y"tl,g, b/ /, o*- olla,h t -Q>t)z

by h k,-J eynAbo, R>l ---e , ft-4, op oLlun

SJtl,'["/",, +L W ,oytJu,
A>).r* yA
:1 dr

t
Z=- 3

V5

Sn*

\-c .

/ --22,

e) -"1
*u snn 4o/-,

&. -*)
oot u;i'-J yrn*s atz



(il)

t/oh* /l"A t(-#. H = b fu_a.6) = E. ot,L
t (#, -h) = # . Tl*,s, P Jfa,r,s a ma->/maz, ya/az
o9 E o*}L yo,wt (k,-#) ail o zr,hinztazt ua/nz
oP -# o* lL 7',nA (-*, %)
b"'!rn u/c' Y an, Szztc.&l t-r.nlS a,./z le orolt

P,en"^rk I

Tho Tn"blznn * li**. v/,,eJ -JJ <r",'/y b./r"A *;ll L,

4L /,w,/ ""4-J Tfu', !u-.J"" 
: i^* uyAulJ - 1

Lo +A"*y'"L "t u lL ,,r'l-,*1"-/ nuXth-vartulL f*,j;-,
7t) : bbsl- - $S,nh ., kru,r4/- ,ilu c."s/r*"tn* z2zoli.o

z2+/':1 r,"ft*-oAs 4. k-A {{*.r,2); *2*yz:1\:
- 

{ (r.rt'S'"u, 2')' /' 5", ar'1 }
Rc.rrrark Z

t,thu7 you p1p 5o/u,t+5 * pnulbn ,r'')l'llo *"/il o9 Ln4",y

nul/,p/,,".ts, bo sute +o k4"f an tutr,z.n/oty af yoru o/"1 
"yra/,"oe-

fi cornnoo m,\faAz |s Ao /u'np /L 
"/./rr 

eea,a-Jbo, ancz_
iL is uxJ in //u.Lt,Lej,,,, ol & fl!-ate,f, wyte/ onz.

P.enork b

TA. ,wlLJ "9 /-a7r^,,5* ,"/J,p/ts ;s '&zry"z..l l" rlJ'ty
u;*-) pa,n*s. Tlrn-lo cr,*J po,v,Ls a're nol nzoaar;/7

crh'",,t p,tL;. TA'A ts. t* VF@",y\ =)l(r".V)



(ta)

fot, rora po*tL k",y) ih't s"]x['u" 0@,y"> tl J""^/
nxn th*^ fla b a mty,b2aan o.a yn,b,b&/n o,,,er(x,r7.

Ex, f,'oJ 1l* ma-y,|a4a a-.,2.1 mioimu.r't ,f !h,l) = Sn(4)
sk'bjcA 4o 1A- ron>l,a,n/ )/r*zo/*l:o,

So l"*r"ot L* Jp"n: /t+zo/ + I. Tl,4
Vflx"fl - (ar/., Zyiz") \
vSh.y) - (a4at*72., 2"6'(r/)).

p"/l /l+ L%/u-y/ n"l/,p/*-r *oJ;],an, ," oUu,n )L
L /1,,z.'tn1 <7Za'1,'".s .

Ax5b;h"y) = >(a*4 U)

226's(f/) : )(bf*2'1 R)

/\*z^/+l=o (,

7bsorw- 
"il"} 

,V*/r"o (3) lnllcs +A"+' y+o, Noi'ru Jso

+A"t- * v-o /L- y =-t 4 <ya/,ao (e) Ah (o,-l),

|(o,-D: o, Assu.azz rtnA r+o. T/*tl ,'7//a-l'.o (D ru)urz,,,

uo
G>(fY) : ) ("t)

P/r$,hS 4t va-lut tnlu (a), 6a oAlan

z2a,s(z'/) -- 65@'7)(zyo*r) b)

il, A;@'y) * o, zTua),'on (5) k,-nzz
22 -V/\za or /=o



(tb)

Since y ca4oo+ L. eyal 4D o, tae mr.sA atau.me.4^A
Ca(tfl - o.
Tl'- zey = !+ 2trn , l- neV or z? = *rArr, Xor
ne z. (G).
No*;ce 1A"*. u,te ec,n ,u'tu";L ery^/';'ts (6) tLt,t\ c4lto*",

(3) : lv +X/ * I : ,t ,'n7/*a /loal r'/ --- (yt*t).

S"'bst4*/'t6+L l"kr,nrb cTaalroos (L\, h'e oLl^""n
* (yr* t) = f * 2trn or

'(tt+t)= 
T*arn.

L|uo". y=- ({*ann*t)ru o, 7= -({*Rtrn*l)" S,r,o ,.
z'/ --TF*ari-n 

, l/ !olo*:4Ao* z"---W*nr)(F"7r"-i:
l4ou'<,tt,ril",a ,\ a prcLL-n: ?* n-O, -(!*2'n-n)rg **l

(! *orrotf %.o, ,t'n7/y,4 /Ao* 22. o, ,"1,J is ,t vx,il/c..
l* nr, o, - ( T * atrn) . o,,s /r;L ( { - g-n, * t)-'7 z o, n 1*h
i-/t,\ 'lAoA 22..o. A *wbr ano'11t4 sloo )fof lAu s"L]r"o
y=: (S-t2Tn*t)b do- ooA worA ln anlunr),"o ̂ rt// lk
cyo),oo zzy = {+pfn.

A9+r ^lt '/14 norL, Lrc alv ru^ta"oln) ut;|/ j7'. on/y c't,l.o)

?obt' ;5 (0,'t). 7z'llr, po,aA o L*l noo or m,h? 'A/ot'r- 4/A

Fof pohh5 (r,g) sal,tQy'r.6'/A- con5tha,* /t*z'/* l= o,

S,n(z'y) = 5;n([r'*,)) = 9u(v'*t). t9 b,y) 's ,L*



(t't)
to +L 7o,oA (o,-l) , -lA",n,in pa-*Jot, y is r,/-,o 1, - I
a.n) y'+t ,\ cL5<- /" e. fl y>-t, -S;n(ytnt). o url,,L
* l.-,, -9n(y7+1)2e . Tl,^+ (o,-t) h a so.LlL 7o,bA,
7rh ir nz" /Lt A. rw-bLn4v72 nor I m)to/tr/ta?.

o*r baVA7 anJyst, ruuLlA^A 5hlz,/) corilwwJ ]"
/'+ 22/ + I =o ha> nrlL.r lc"j m^x. ./24r LcJ nn. TL F",'s
Pao 4oo Arf g"r *Au l^^"o.y !
ilou, czn 

"t" 
L/l -/nn"o cors*u*zJ lun"/.on

po,nlsT ?,f /4. crrrte,, 6@,y)=o ,,s daszJ (g"r
+k +/"- matlmuo,t an) n,n/"n*zn ,a.lrn, 

"g 
il,

p.d +/a/, a-a so/,Jaas y'o d

116 ha e"*"n-
thrlaoc<, a owA),

acral a.m-r6 4L

VFtz.y) -)V5tx"2'1

fl{a1):o.

?n "l/'/ ,ro"J, t d,,4-,^.-,4

64)
n,h Ild,),

n,n y,'n'rJlr,,X'tL u'n'"- AG'D--> it L"""J"-/ ,J
,lls o*fl^or/s &n ofl E j-' +Ln u,e a/Y aw"tzJ oftt-

exr'slana "& 
c*lrE--- prtt/s.$ 4./n, *4-*.-ya-/2. /L.ru.^.

+L* %"A'*re,)Ln
ma)<. 2b"y1 '=

$t><,y-)'=o

rrtth )fa.y) :

AIt\/) 
=D

er". )L p-n/ -l/r/ elaf,

-"-.1 g(4), lA). .-., t(&)1

\rE),...,Ne>\

TAo proot ol -llt lLr-, /vyl,y",r 1/* rrp"Lr,'J o"a7/. 
"Q,



ComTacTnzss, ./r;J you
i5 b.yon) oL4,r s@fe.

(ta)
,,'ll s/*/y ,n anJysir, for no-, i|

Tho* is onz mo/e ,'ssr. hnl- t:. il-JJ uJJr.-x k hrz ''*-
cbo 7r/u./^ /,zn- \twn5o's s/zw*.2y for /J.url;17,r5 cr;hJ
po,o-fi. Su/,f"n d = (a,b) is a-solol,in /o

Vtt*,y) = )vJk.y)

Ae'fl = o

urrvzT"n/,n5 |o a sto/w )o. TA"-*is, g.tffot1-

V9(a.b) -- 7"Vj(a.L)

6@. 
L) -- o

ux. uoJJ l,'/r- lu /"."/-f , h,L'/o &}''rnhz' u/*4"

(a,b) ;s o LJ tza-x, tnth or nz")/Pr'

Thn. Lri' d onJ )o b to/u/'o- *o

Vfro) =2Vfi{r)

fi(z) ='o

,J U LJ@.>) = |llr4-)H6k), uL'. l'lf a'J il3 "o
-lL tL.,xt^n ̂ Jri* al )L t-f.-/t*. ft"orh'ooo,

t. lX LXi').) & po:;Atte /J,v:L,bL'n ltit is o LJ

teth,tnu-,ro w-/tru tl I JZ $tr.y) = o"

2. ?t U6 >) t n'y/,in Jl,n,L,'/1,.n grdt b a LJ
ft)ax/,r>u.rn ,na)t z o! t tl $(xy)"= o



u6)
proo|: /-t z. = cb) b a paraafr,^u/,o, .F -il- L-J
cknle A@> 

--o suJ ll"A c&) = 2 a.n) c,(t^\ + o.
L,.f pH = flcat). Tlu.n, Ll .//* u,-")- &-,w4t. *nL "t
5'vlgb^v*u.LL d*l^, ffA> - fk) os s l.oJ m/o,l,nunn
lAl'z '* 

f'lt*):o aa-/ 7"b^)>o, ,)r;L fA"),, o k)mar,rna_.,
il 7"h^) < o.
NaLJ,

' . yflca).c,b).P'lt) = ;f l-fr.rcnl =

5o1tr$""1

f"(x) = ft [vtrun.c'(Qt] = i I L ft ftlt)c,:rD I =
o 
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